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Stress Analysis of Adhesive Scarf Joints of Steel Plates Loaded in Tension
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1-1, Sanbonmatsu-cho, Atsuta-ku, Nagoya, 456-91 Japan

Abstract

Stresses on adhesive scarf joints of steel plates have been analyzed by a two-dimensional finite
element method (plane strain case), and investigation of Lubkin’s analysis has been made. Stresses
in adhesive layers at distances greater than several times the layer thickness from the free surfaces are
uniform, and these values can be analytically obtained by taking account of the tensile stress caused
by complete restraint of contraction of layer in the direction of interface. At 52.47deg. of scarf
angle between the interface and the axis of joint (#) obtained by Lubkin’s equation, stresses are
completely uniform throughout the joint. The maximum values of the maximum principal stress
and the octahedral shear stress appear at the corners of free ends of the layer, and stress concentration
factor increases with the change of 6 from 52.47deg.. Stress distributions in the vicinity of free
surfaces show mutual similarity provided the aspect ratios of the adhesive layers are greater than 10
or 20. Progresses of cracks in brittle adhesive layers are estimated from directions of maximum
principal stresses and observations of fracture surfaces of adhesive layers. Influence of Young’s
modulus of adhesive on the stress distributions in the layer is small and that of Poisson’s ratio is
comparatively 'large.

(Received: July 9, 1981)

-

BIEEDHETOMOAN =7 Y a4 ¥ b0 2 KIS
AT £ BIREREIC K DT, & 51T Lubkin O#HF
T LR A A 720 BEMICET 206013, B
SEEBE SOMEARIAA ST AT TER KIBMNT
BOTRBEALE—ET, TOHEREZEBOEIFHD
INFEDSSERICHIR I N BICDICEL B335k O IEHAEEE
T 5 EICE ORITENCRD BT EHSTE7c, Lubkin
DORICKORDOIHEFERMEMAMEDIST A - 7HE
0 55 5247° ICHB T2, MFEAKICHI 04 H—10js
* B ABWNERR S o

LERHMBKZAMIT ] F15 T 456-91

N3HER Utco BEEBICBT 2BARER B L U/N\E
AKEAMEHDORAMIZERBEAICENTEL, £0DME
D—ERIBICEB T B IEHCxT 5 O HEDFHED) @
0235247 poTHBIFERE o7, BBEEBDT X
R7 MERS/EI) BRI LE X, BREEGEDOKS
BHEREFOHDELZ 10~20 (0 iIcL O R123)PIET
BFNFHENTIRIZEMNE L oo BREBADF B &
UCEEBOWMEOBEICL D, ¥OEESEBONEDR
BAHE LT, EEBNOBADHICHL, EEFOY
YIURDEZ 2EBIVIEL, BTV VHIHEBHA X
REBEE LI,


yasuzuki-1
テキストボックス




yasuzuki-1
テキストボックス


B X & & W &

i Vol. 18 No.1(1982) 9 [9Y

E,=50kg/mm?, ¥,=037 3% E,=320kg/mm?,
v, =045 O 2 EEOBEFIC ST bRITETE 570
2Hh— 70, 15°, 30°, 45°, 5247°, 60°, 75°, %
FU° (N bV a4y MO TREEE LI, =15~

75° @izAd)ﬂé*ﬁ%T/l/ioJ: VERSERER 1ITRT,
RA—0EEHERARD, 01CL0EFLOE t 2EZ
Too HEERBODESA h, REA L LUK, TXXR7 b
" i/hi3, ﬁ%ﬁ@—%t%ﬁfgt%aﬂ‘l@?ﬁﬁgﬂl
#GHII O®|A D y KRS 1/ kET B LICXD,

kEEICEER oo A ARKIZ 479, RERMIT 882 TH 2,
0=90° DIBA DT ETVEBIUERSEINAK 2 1
T BHEA I EC LIt =TV D 1/4 DIEAHTONT, #4
5 508509, AERR 918 1CHEIL TR Lo L/hiZ
EFNVEED v BEA fETH LI, kEICEZ
120 BNTETTE 1o ZNEND 0 ICBT 5 I/hDEEEK
21T7RY,

PR 3 Y ¢
y - Ed
tt > As ,
T dherend 8’6
a ‘ ot 5
h= .Q.l 752 § 5
10 A/ 7 N &
a £ Part S
Mntertace
7<Ad1esive
x Analyzed Area
r—1=ka (NOT TO SCALE)
(/h=10k «
Number of Nodes: 509

(k=1,2,0r4)

Number of Elements:918 0=90 deg i ..

Fig. 2 Finite-elemént ‘models and meshes for butt
" joints (0 90 deg)

Table 2  Aspect ratios (l/h) of adhesive layers in
analyzed models.
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Fig. 3 Scarf joint composed of dissimilar
adherends.
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Fig. 7 Stress distributions in adhesive layer
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Fig. 8 Stress distributions in adhesive layer
(6 =52.47 deg).
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Fig. 5 Stress distributions in adhesive layer
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Fig. 10 Stress distributions in adhesive layer
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Fig. 11 Stress distributions in adhesive layer
(6 =90 deg).
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